We studied the bacteria in consecutive peritonsillar abscesses using semiquantitation of the primary culture findings and correlated the results to clinical parameters. Puncture-aspirated pus from 42 abscesses yielded 133 isolates. Group A streptococci were isolated 10 times and, unlike other bacteria, were isolated 4 times in pure culture; other beta-hemolytic streptococci were found in 8 abscesses, and anaerobes were found in 28. The infections were polymicrobial, with two to seven bacteria in 83%. Anaerobes were more abundant than nonanaerobes; members of the genera Streptococcus, Bacteroides, Peptostreptococcus, and Fusobacterium were the most important quantitatively, considering both frequency and abundance. In patients with ongoing antibiotic treatment, nonanaerobes (but not anaerobes) were less abundant than in untreated patients. The abundance of obligate anaerobes (specifically cocci and gram-positive rods) correlated to the severity of illness as defined by fever and short duration before hospitalization. With other groups of bacteria, no such correlation was found. The correlation was not explained by a difference between the antibiotic-treated and the untreated patients. The results indicate the value of the semiquantitation of culture data and the frequency and pathogenic significance of obligate anaerobes in peritonsillar abscesses.
Peritonsillar abscess is a potentially life-threatening complication of acute tonsillitis caused by group A streptococci and, according to a recent observation (10) , of infectious mononucleosis. It requires immediate treatment, which in its generally accepted form consists of drainage, antibiotics, and tonsillectomy; alternatively, needle aspiration and antibiotics may suffice (6, 7, 11) . Proper treatment thus relies on microbiological statistics and should cover essentially all the bacteria that are significant causative agents. Besides Streptococcus pyogenes, a variety of organisms, notably anaerobes, commonly found in the normal pharyngeal flora have been cultured from peritonsillar abscesses (1, 4, 5, 12, 13) . Owing to the method of sample collection, such culture results include an unknown proportion of contaminants and the clinical significance of the remaining organisms as causative agents may vary.
The purpose of this study was to record the bacteria found in a series of 42 peritonsillar abscesses and to estimate their relative significance by semiquantitating culture results and correlating bacteriological data with clinical parameters.
MATERIALS AND METHODS
Patients. We studied 42 consecutive patients admitted to the Department of Otolaryngology, University Central Hospital, Oulu, Finland, and scheduled for tonsillectomy because of peritonsillar abscess. In addition to common demographic information, the history of the present illness and previous episodes of tonsillitis, antimicrobial treatment, and axillary temperature with an accuracy of 0.1°C were recorded (the standard procedure of the outpatient department).
Samples. Standard culture media (3) were used, unless stated otherwise, and all media for anaerobic incubation were prereduced in the GasPak system (BBL Microbiology Systems, Cockeysville, Md.) for 24 h or longer.
Each abscess was punctured, and pus (>1 ml) was aspirated into a sterile syringe. Daytime specimens were immediately (about 15 s) plated (0.1 to 0.2 ml) on chocolate agar and nonselective enriched anaerobic blood agar, and nighttime specimens stayed in the syringe, which was stored anaerobically in a GasPak jar at room temperature, and were plated similarly in the morning. Anaerobic plates were exposed to air only a few seconds before seeding and were immediately returned to anaerobic conditions at 37°C for incubation. Aerobic incubation took place in a candle jar at 370C.
Bacteriology. The tion of illness was assessed by Spearman's rank correlation procedure giving the coefficient r, and the one-tailed probability value (14). Clinical correlations. Measurements of axillary temperature at the time of admission were available in the records of 36 patients. Fever correlated significantly with the semiquantitatively assessed bacterial growth (Table 5 ). This was found with total anaerobic growth and with the heaviness of growth of anaerobic cocci, but not with nonanaerobes or with the other morphologic classes of anaerobes.
Total bacterial growth per abscess was heavier the shorter the duration of illness before admission (Table 6 ). More specifically, this correlation was found with the anaerobes and among them with the cocci and gram-positive rods. Similar correlations were found within the group of 21 antibiotic-treated patients: total growth, r, = 0.403, P < 0.05 (Spearman's rank correlation); total anaerobes, r, = 0.524, P < 0.01; anaerobic cocci, r, = 0.504, P < 0.025; anaerobic gram-positive rods, r, = 0.294, 0.05 < P < 0.10.
DISCUSSION
The adoption of anaerobic technology and the ensuing bacteriological reevaluations have altered our views of many infectious processes. That infections are derived from normal flora has become an accepted principle, and peritonsillar abscess is an example. Increased work load in the microbiological diagnosis and ambiguity of interpretation whenever contamination from the normal flora cannot be excluded are unfortunate by-products of the progress. The present investigation showed that semiquantitative data may be useful in the microbiological work and that clinical relevance may be attributed to laboratory findings in a differential manner.
Nighttime specimens were kept in syringes in anaerobic jars until morning to ensure anaerobiosis without compromising the series of consecutive patients. The significance of the procedure was not investigated. There were no gross differences between daytime and nighttime specimens as regards the (1, 4, 12, 13) , and the present finding was even less (23.8%). Nongroup A beta-hemolytic streptococci were isolated twice (2.2%) by the previous groups, while we found eight (19.0%). This may reflect a more general switch from group A to other groups, notably C, which we have noticed in several other infections recently (unpublished data), and the total frequency of beta-hemolytic streptococci in peritonsillar abscesses in both our series and the previous ones is very similar or about 40%. Finally, our results confirm that it is characteristic of S. pyogenes to occur in pure culture; The rationale behind the quantitation of culture results was twofold. Contaminating bacteria originating from the normal flora at the site of puncture or from elsewhere during handling of the sample or the cultures are expected to be fewer in number on the average than bacteria from the pus. Second, it seems reasonable to suggest that abundant isolates are more likely causes of clinical illness than are bacteria evidenced only by a few colonies. The present approach was crude, and the semiquantitation was not intended to refer to exact numbers of bacteria inside abscesses, but to evaluate the possibilities of the normal procedures of a diagnostic laboratory. Dilution and the calculation of CFU per volume of pus is too tedious for routine diagnostic work. Furthermore, our method of providing anaerobiosis for the primary cultures has proved efficient in revealing anaerobes in otolaryngological infections (9). We were unable simultaneously to adhere to the method, to collect unselected patients consecutively, and to carry out quantitative bacteriology. Therefore, our compromise was to replace the latter by ils approximation, colony counts on primary plates. With the crude but simple method it was possible to reduce the list of significant bacteria to species of Streptococcus, Bacteroides, Peptostreptococcus, and Fusobacterium. One or more species of these four genera were among the most abundant isolates in 83% or 35 of 42 cases. In general terms, the weighted results emphasized obligate anaerobes. These technical considerations serve the purposes of description and communcation, and the possible clinical relevance remains a suggestion.
Axillary temperature and the duration of the illness before admission were available for the evaluation of the clinical severity of the condition at the time of the microbiological intervention. These parameters correlated with the abundance of anaerobes and more specifically with anaerobic cocci (and gram-positive rods) in the peritonsillar abscesses.
A difference between the antibiotic-treated and the untreated groups was excluded as an explanation of the finding. The probable causality behind the correlation is that anaerobic cocci and gram-positive rods aggravate the symptoms and are thus to be regarded as clinically significant laboratory findings. Conceivably, numerous other factors also determine the severity of symptoms. The lack of such a clinical correlation in the case of other bacterial groups is no evidence against their significance, which remains to be evaluated in future studies. While the importance of anaerobic infections as a whole is generally accepted, that of the numerous components of normal flora-derived polymicrobial infections remains debatable in most cases. Few attempts to sort out pathogenic significance in mixed infections have been reported, and it is interesting to note that such importance has been ascribed to anaerobic gram-positive cocci in a murine subcutaneous abscess model (2) . The same group of bacteria was emphasized in our work. The present approach to ascribe pathogenic significance to a component may be widely applicable to mixed infections.
